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ABSTRACT 
 
Establishing a biological profile of skeletal remains is a key task of forensic 
anthropologists. Sex estimation is essential in forensic examination, as other elements of the 
biological profile, such as age at death or stature, are sex dependent. Visual assessment is 
considered low-cost and quick, therefore it is a commonly applied method of sex estimation. 
The most reliable results can be obtained with the analysis of the anterior part of the pelvis, 
however, these skeletal elements are fragile and prone to destruction. In contrary, the more 
robust posterior portion of the pelvis is often recovered. Several features of the posterior 
pelvis have been explored in the context of sexual dimorphism. The aim of the present study 
was to test three previously published methods of sex assessment based on the analysis of the 
inferior shape of the auricular surface [Novotnỳ, 1975], the greater sciatic notch shape  
[Walker, 2005 (revised)] and overall morphology, apex morphology and inflection of the 
auricular surface [Luna et al., 2017]. 
The sample consisted of 194 individuals of Greek origin from a documented modern 
collection. Four features of the auricular surface and shape of the greater sciatic notch were 
examined. Logistic regression analysis was applied to produce a sex discriminatory formula. 
The method proposed by Luna et al. [2017] failed to produce satisfactory results with 
overall accuracies of 36%, 50% and 53% for overall morphology, apex morphology and 
inflection respectively. Slightly better results (64%) were obtained with the inferior shape 
morphology [Novotnỳ, 1975]. However, the highest accuracy rate of 81% was noted for the 
greater sciatic notch shape [Walker, 2005 (revised)]. The formula produced in this study 
allowed correct classification of 83.2% of the sample. 
This study illustrates that in spite of the presence of sexual dimorphism in the posterior 
portion of ilium, features of the auricular surface proposed as sex indicators by Novotnỳ 
[1975] and Luna et al. [2017] should not be used for sex estimation purposes in the Greek 
population. The formula produced in this study and the greater sciatic notch shape should only 
be used as additional methods in cases where neither the cranium nor the anterior portion of 
the pelvis is present. 
 
Key words: Forensic Anthropology Population Data, Pelvic Morphology, Ilium, Sexual 
Dimorphism, Greeks  
 
 
 
INTRODUCTION 
 
In both forensic and archeological contexts, sex assessment represents the first step in 
building the biological profile of unknown skeletal remains. In addition, age and stature 
estimation are also highly sex-dependent features. Sexual dimorphism in adult human remains 
*Manuscript (without author details)
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consists of differences in size, shape and proportion of certain features and body parts [1-2]. 
Different approaches have been developed for sex assessment and any methodological choice 
is driven by reliability and applicability of each procedure according to the degree of 
completeness and preservation of the remains. In terms of reliability, the legal environment 
requires a higher degree of accuracy in sex estimation compared to archaeological settings, 
that is 95% and 85% respectively. In addition, each method must be appropriate for the 
population under examination [2]. As a consequence, there is still great need in testing 
existing procedures on different reference populations. The application of genetics to forensic 
anthropology has shown the potential of DNA analysis as an accurate tool for establishing sex 
of skeletal remains [3-5]. This method, however, is time consuming, expensive and includes 
destruction of the skeletal material through the sampling process [6]. Metric analysis has also 
been widely employed in biological profiling. While this technique is relatively quick and 
inexpensive, it is also highly population specific. This introduces significant limitations to the 
applicability of the metric methods and requires developing population-specific standards [7-
15]. The most traditional approach to sex assessment relies on visual evaluation of specific 
morphological traits of various skeletal elements [16-19]. In the present study, morphological 
features of the posterior ilium will be evaluated in the context of sexual dimorphism. 
The potential of the pelvis in sex assessment has long been recognized [2, 20-21]. 
Despite the high reliability of metric [22-23] and non-metric [17, 24] methods that use the 
anterior part of pelvis, these skeletal elements do not always survive harsh taphonomic 
conditions due to their fragility [25]. Walker [26] states that only 10-20% of archaeological 
remains include well preserved pubic bones. In contrast, the posterior portion of ilium is more 
often recovered [26], possibly due to robustness of the iliac pillar which supports the ilium 
against the great forces generated by the hip abductors [27].  
In the erect position, approximately half of the individual’s body weight is sustained 
by the sacro-iliac joint [28-29]. It is reasonable to assume that sexual differences in general 
body mass and pelvic shape in humans could lead to sexual dimorphism of the auricular 
surface. Several authors have previously attempted to explore the sexual dimorphism of the 
sacro-iliac joint by studying various features, such as: the general size [27, 30-31], the 
elevation of the surface [32-36], the angle between two arms of the surface [27, 31, 35, 37-38] 
and their dimensions [27, 31, 35, 39]. Several other traits in close proximity to the sacro-iliac 
joint, have also been previously studied to understand the potential for sex assessment. Those 
include: the composite arch [20, 37], the preauricular sulcus [20, 36, 38] and the greater 
sciatic notch (GSN), for which potential for sex estimation has been broadly studied in 
anthropological examinations of both adult [20, 40-47] and juvenile individuals [48-51]. 
While limitations to the visual methods (such as: the high level of subjectivity and the 
absence of consistency in scoring of traits) are often mentioned in literature, they can be 
advantageous compared to the metric methods in cases when the examined bones are 
fragmentary and complete measurements cannot be taken. A solution to the problem of high 
level observer subjectivity was proposed by Brůžek [20]. He suggested a binary scoring 
system along with an intermediate category, instead of descriptive or ordinal evaluation of the 
morphological traits [20]. Both metric and non-metric methods, however, are limited by the 
reference sample which was primarily used in the process of developing the method [41, 52], 
as the expression of sexual dimorphism in human skeleton is population-specific [11-12, 20]. 
While these differences substantially affect the morphometrics of the dimorphic traits, they 
bare restricted influence on the morphology, due to functional constraints [53].  Inter-
population differences, however, must be taken into account when developing standards for 
sex estimation and when applying existing methods.  
The aim of the present study is: to assess the reliability of several visual techniques 
previously presented in literature and to evaluate the utility of the posterior portion of ilium 
for sex estimation purposes in a sample comprised of 194 individuals of Greek origin, of 
known sex. The methods of sex estimation proposed by Novotnỳ [18] and Luna et al. [55] 
were carried out according to guidelines reported in the original papers. Walker’s method [26] 
was, however, revised in the present study (see: material & methods), and testing of the 
revised method was performed. 
 
 
 MATERIAL & METHODS 
  
 For the purpose of this study, os coxa of 194 individuals (106 males and 88 females), 
from a documented modern collection housed in the the Department of Forensic Sciences at 
the University of Crete, were examined [11, 54]. The sample consisted of mostly elderly 
individuals (mean age = 70.1) with the mean age of 71.8 for females and 68.7 for males.   
Four morphological variables of the auricular surface were considered: overall 
morphology, apex morphology, inflection [55] and shape of the inferior portion of the joint 
surface [18]. The features described as overall morphology and apex morphology were first 
defined by Pizani Palacios in his unpublished study on sexual dimorphism of ilium in 102 
subadult individuals [55]. According to the author, V-shaped joint surface with slightly obtuse 
angle between the anterior and inferior edges of similar length is characteristic for male 
individuals (Fig 1A), while in females the auricular surface appears to have a more L-shaped 
outline, with the inferior margin evidently longer (Fig. 1B). Moreover, the angle formed 
between the two parts of the joint is approximately 90 degrees. In turn, the apex is more 
angular in males (Fig. 1A) and rounded in females (Fig.1B). The inflection is defined as an 
indentation in the posterior margin of the anterior part of the auricular surface (Fig. 1B). Luna 
et al. [55] proposed that female individuals exhibit an easily distinguishable inflection, while 
the feature is absent in males. In 1975, Novotný [18] examined 10 different features of the 
human pelvis in the context of sexual dimorphism and observed that the inferior portion of the 
auricular surface was curved in females (Fig. 1B) and straight in males (Fig. 1A). In addition, 
general shape of the greater sciatic notch was evaluated based on the scoring scale previously 
published by Walker [26]. In order to simplify the method and possibly reduce the rate of 
misclassification, the variable was categorized using a binary scoring system (Fig. 2): wide 
(corresponding to scores 1 and 2) or narrow (4,5) followed by the intermediate category (3). 
All five variables were taken into account and separately scored in the visual 
assessment of the photographs of ilium bones in the present study. As the method’s 
reproducibility is imperative, intra-observer and inter-observer errors were evaluated by 
repetition of the scoring of each variable for 20 randomly chosen bones without considering 
sex, age or preservation of the specimens [56]. Each set of observations was carried out at 
least one week apart without prior knowledge of the documented sex of each individual. 
Cohen’s Kappa coefficient was employed to assess observer bias between the two observers, 
both postgraduate research students with similar level of experience. The discriminatory 
capacity of each trait was established by comparing sex assignments to previously 
documented data. Due to the high average age of the sample, age effect on the examined 
features was not tested. Finally, logistic regression was employed to produce a formula using 
the visual traits from Luna et al. [55], plus the additional features of the sciatic notch and the 
angle of the auricular surface. The score for male traits was set as 0 and female at 1. All 
statistical procedures were computed in SPSS 18 (SPSS Inc., Chicago, IL).  
 
 
Fig. 1. A – V-shaped auricular surface with an angular apex and straight inferior portion; B – 
L-shaped auricular surface with a rounded apex, curved inferior portion, and a clear 
inflection. (AM – apex morphology; In – inflection) 
 
 
Fig 2. Shape of the greater sciatic notch. Left – narrow (male trait); Right – wide (female 
trait). 
 
 
RESULTS 
  
Inter- and Intra-Observer error 
 
When analyzing each variable between different observers (Table 1.), the most 
satisfactory results were given by apex morphology, with a Cohen’s Kappa coefficient of 
0.900 (SD ± 0.097, p = 0.000), followed by shape of the GSN (Kappa = 0.894, SD ± 0.103, p 
= 0.000), inferior shape (Kappa = 0.794, SD ± 0.135, p = 0.000) and overall morphology 
0.783 (SD ± 0.142, p = 0.000). The lowest inter-observer agreement was noted for inflection 
(Kappa = 0.571, SD ±0.219, p = 0.010). Repeatability of the scoring (intra-observer 
reliability) noted in this study was also high (Table 2.). Two of the examined features (shape 
of the sciatic notch and apex morphology) were assigned the same score for all 20 individuals, 
providing a perfect agreement between the first and second round of observations (Kappa = 1, 
p<0.000). Only one individual was allocated in a different category for both overall 
morphology and inferior shape (Kappa = 0.875, SD ± 0.121, p = 0.000 and Kappa = 0.894, 
SD ± 0.103, p = 0.000 respectively). The lowest level of agreement was observed for the 
inflection, with the Cohen’s Kappa index of 0.634 (SD ± 0.181, p = 0.002). 
 
Table 1. Inter-observer error. 
Traits Kappa coefficient SD Sig. 
Overall morphology 0.783 0.142 p = 0.000 
Apex morphology 0.900 0.097 p = 0.000 
Inflection 0.571 0.219 p = 0.010 
Greater Sciatic Notch 0.894 0.103 p = 0.000 
Inferior shape 0.794 0.135 p = 0.000 
 
 
Table 2. Intra-observer error. 
Traits Kappa coefficient SD Sig. 
Overall morphology 0.875 0.121 p = 0.000 
Apex morphology 1.000 - p < 0.000 
Inflection 0.634 0.181 p = 0.002 
Greater Sciatic Notch 1 - p < 0.000 
Inferior shape 0.894 0.103 p = 0.000 
 
 
Validation of existing methods for the Greek sample 
 
Results showed a noticeable lower accuracy for each feature compared to Luna et al. 
[55] (Table 3.), with the highest overall correct assignment score of 53% for inflection, with 
correct assignment of 71% and 31% respectively for male and females. Similarly, overall 
morphology correctly assigned 36% of the cases and 44% for males and 22% for females. 
Apex morphology also provided a low accuracy rate (50%). In this case however, females 
were classified correctly slightly more often (51%) compared to males (48%).  Overall the 
results indicate that correct assignment was assigned by random chance. Shape of the greater 
sciatic notch generated the most accurate sex determination rates of 88.24% and 74.73% for 
males and females respectively. Evaluating shape of the inferior portion of the auricular 
surface did not provide a satisfactory level of accuracy, correctly classifying over 60% of the 
sample (80.4% of males and 44.9% of females) (Table 4.). 
 
 
Table 3. Accuracy rates in % for overall morphology, apex morphology and inflection. 
Sample  Overall Morphology Apex Morphology Inflection 
Luna et al. (2017) [55] Male 77% 72% 50% 
 Female 81% 78% 66% 
 Overall 79% 76% 59% 
 Bias 4% 6% 16% 
Present Study Male 44% 48% 71% 
 Female 22% 51% 31% 
 Overall 36% 50% 53% 
 Bias 22% 3% 40% 
 
 
Table 4. Accuracy rates in % for inferior shape and shape of the greater sciatic notch. 
Trait  Accuracy rate [%] 
Inferior shape Male 80.2 
 Female 44.9 
 Overall 64.7 
 Bias 35.3 
Greater sciatic notch  Male 88.24 
 Female 74.73 
 Overall 81.87 
 Bias 13.51 
 
 
Logistic regression analysis 
 
Logistic regression was applied to the entire pool of features in order to produce sex 
predictive formulae. The first involved overall morphology, sciatic notch and inferior shape as 
shown in Table 5. It produced an overall correct assessment of 83.1%, with 88.6% for males 
and 76.1% for females respectively. 
After considering inter-observer error, degree of correct assessment for each feature 
and the possibility of observation in the photographs, we decided to only include sciatic notch 
shape and overall morphology as the best combination of variables. The formula (Table 6.) 
revealed that for more than 50% of the sample the sex was correctly assessed with 96% 
confidence and an overall percentage of individuals correctly assigned of 83.2% (male = 
88.6%, female = 76.9%). For both formulae, the demarking point was set at 0.5, meaning that 
with x<0.5 the individual was assigned as male and x>0.5 the individual was assigned as 
female. 
 
Table 5. Logistic regression model for all variables. 
 
Variables ß S.E. Wald Sig. Exp( ß) 
Overall Morphology 2.02 0.494 16.734 0.000 7.539 
Greater Sciatic Notch -3.533 0.487 52.704 0.029 0.027 
Inferior Shape -0.765 0.435 3.099 0.078 0.465 
Constant 1.183 0.484 5.973 0.015 3.265 
 
 
 
 
 
Table 6. Logistic regression parameters for the selected variables. 
 
Variables ß S.E. Wald Sig. Exp( ß) 
Overall Morphology 2.08 0.491 17.981 0.000 8.007 
Greater Sciatic Notch -3.616 0.484 55.904 0.000 0.027 
Constant 0.688 0.377 3.342 0.068 1.991 
 
 
 
DISCUSSION 
 
The visual technique previously presented by Luna et al. [55] applied to the Greek 
sample produced unsatisfactory results in the present study. The highest percentage of 
correctly classified individuals (52.57%) was obtained by scoring the inflection, which proved 
slightly better than chance at correctly discriminating sex of the examined individuals. 
Discrepancy between the accuracies observed in this paper and the original study could 
possibly be a result of morphological differences between populations. Inter-population 
differences in sexual dimorphism levels of pelvic traits were observed in several previous 
studies [26, 41, 44, 57-59]. A recent study [39] confirmed the existence of differences in 
shape of the auricular surface between populations (English, French and Portuguese), 
although the levels of sexual dimorphism did not vary. Similar findings were noted by Listi et 
al. [60] in their study exploring the influence of inter-population metric variation in human 
pelvis on sex estimation based on the analysis of os coxae. This issue remains a matter of 
debate. Additionally, the surface of the sacro-iliac joint is highly variable on an individual 
level [61-62]. It is imperative to mention that the sample of the previous study [55] comprised 
of 34 subadult individuals between the age of 7 and 18. Majority of the individuals examined 
in the present study were elderly (mean age: 70.1 years of age). It has been shown that 
significant changes with age occur in the morphology of the auricular surface of the ilium 
which include increasing porosity, fading of the transverse ridges and granularity of the joint 
surface, densification of the joint surface and lipping of the joint margins [62-65]. Thus, age 
distribution of the sample could have possibly influenced the results. Reduced classification 
accuracies could also be a product of unfamiliarity of the authors with the new method, which 
would lead to different interpretation of the examined features. Yet the observer agreement 
was good in consistency with other morphological studies [34, 36, 55].  
Assessment of the inferior portion of the joint surface produced slightly better results, 
correctly classifying 64.7% of the sample. While over 80% of males were assigned to the 
right category, only 44.9% of females were correctly identified as such. It was suggested by 
Meindl et al. [66], that functional constraints applied to the female pelvis lead to reduced 
variability and, therefore, should result in decreased rates of misclassification [67]. This 
statement, however, has not been statistically confirmed [68]. In the present study, the 
predicted bias towards female individuals held true only for the apex morphology, and the 
accuracies noted differed only by 3% between the sexes. Overall, the rates of correct 
classification were higher for males, which is in contrast to results produced in the preceding 
study by Luna et al. [55]. Unequal sex distribution in the original sample (21 females and 13 
males), however, could be the reason behind the discrepancies. 
Traits reflecting shape of the auricular surface examined in this study (overall 
morphology, apex morphology, infection and shape of the inferior portion of the joint surface) 
proved to be poor sex discriminators in the sample comprising of Greek individuals. Size of 
the sacro-iliac joint was not a subject in this study, however, statistically significant 
differences concerning the auricular surface dimensions were noted by several authors [27, 
30-31, 34-35, 39, 69]. Future work should focus on establishing a metric method with clearly 
identifiable landmarks in order to explore the dimensions of auricular surface in the context of 
sexual dimorphism. It is also imperative to empirically test the method for different 
populations and determine appropriate standards for each population. 
Shape of the greater sciatic notch (GSN) produced the highest accuracy rates of over 
80% for the pooled sample and 88.24% and 74.73% for males and females respectively. 
Similar results were obtained by Novak et al. [35] for their sample comprised of specimens 
from Robert J. Terry and William M. Bass Collections, and by Schutkowski [49] for his 
juvenile sample. Metric analysis of the GSN by MacLauglin and Bruce [41] gave comparable 
accuracy of 79.5% for the English subsample and a slightly lower accuracy (76.5%) for the 
Portuguese subsample. The results of several previous studies were not as satisfactory (Table 
1.) [20, 38, 47]. A narrow and deep notch with a small angle is considered to be typical for 
males, while a wide and shallow notch with an obtuse angle is commonly assigned to females 
[70]. Bilfeld et al. [71], however, found the female notch to be deeper than the male notch. 
The discrepancies are probably a result of a different measuring technique. The relatively high 
degree of sexual dimorphism of the GSN noted in this study was expected. Inter-sexual 
differences observed in this area of the pelvis are present already in the fetal period and are 
attributed to adaptation for childbearing in women [50]. Human neonates are very large 
relative to the body size of the mother, thus the typical female GSN shape ensures the 
backward position of sacrum and increases dimensions of the birth canal [43]. Already in 
1954, Genovés demonstrated the significance of relative ratio of GSN chords, rather than 
depth, breadth or angle measurements for sex estimation purposes [72]. In his study on 
Australian Aboriginal pelvises, Davivongs [40], described a typical male sciatic notch as J-
shaped, while the female one as parabolic in shape. Later publications confirmed that major 
differences of the GSN shape are related to the length and shape of the posterior chord [20, 
26, 47], which is shorter in relation to the anterior chord in males, decreasing the distance 
between acetabulum and sacro-iliac joint, favoring bipedal locomotion. On the other hand, 
functional constraints placed on female pelvis result in a longer posterior chord [43].  
Repeatability of the scoring of all five features proved to be excellent. Reproducibility 
was also very high with the exception of inflection for which the agreement was moderate. 
Visual assessment of some features reflecting shape of the auricular surface is difficult. 
Irregular edges of the joint surface could be erroneously identified as presence of an 
inflection, and this can be a possible reason behind the discrepancies in scoring. Metric 
methods are generally thought to be more objective and better applicable, especially in 
instances when only fragments of the os coxae are present [73]. In 2005, Murail and collegues 
[74] proposed a new sex estimation method (Diagnose Sexuelle Probabiliste – DSP) based on 
10 metric variables of the pelvis. Both repeatability and reproducibility of the method were 
confirmed in several following studies [73, 75-77]. Moreover, in a previous study on the sex 
dimorphism of posterior pelvis only, Rmoutilová et al. [39] found metric methods more 
reliable than morphological assessment due to the large intra-observer error noted for the 
visual evaluation of the auricular surface.  Rogers and Saunders [34] evaluated sex 
discriminatory potential of 17 traits of the human pelvis. Two out of three features with 
unacceptably high intra-observer error (over 10%) concerned the area of auricular surface: 
surface height and preauricular sulcus. The GSN shape is also commonly regarded as difficult 
to score due to influences placed on its shape by the general pelvis size and presence of the 
adjacent bony structures, such as the piriform tubercle [20]. Qualitative variables might lead 
to increased subjectivity in the scoring process and eventually result in a high level of 
disagreement between the observers. Lastly, photographs used in this study could play an 
important role, as the pictures did not show the whole bone, and the angle from which the 
photographs were taken varied.  
 Considering the overall accuracies and errors produced by each examined feature, two 
traits, overall morphology (OM) and greater sciatic notch (GSN), were chosen to create a sex 
discriminatory formula with the use of logistic regression: 
 
[OM × 2.08 + GSN × (- 3.616)] – 0.688 
 
The formula, however, did not significantly increase the percentage of correctly 
classified individuals (83.2% for the overall sample) compared to 81.9% achieved by scoring a 
single trait (GSN). It is possibly a result of primary low discriminatory potential of the overall 
morphology. Yet, these results should be verified using a larger sample with better balanced 
age groups to account of any bias introduced by the high mean age of the current sample. 
 
   
 
CONCLUSION 
 
Luna’s et al. [55] method, proved to be ineffective in the sample of Greek origin. 
Shape of the inferior arm of the sacro-iliac joint previously investigated by Novotný [18] 
generated slightly better results. Our findings suggest that traits reflecting shape of the 
auricular surface (overall morphology, apex morphology, inflection, and shape of the inferior 
portion) are not suitable for sex estimation of Greek individuals.  
As suspected, evaluation of the sciatic notch shape generated relatively high accuracy rate 
of 81.87%. Shape of the greater sciatic notch and overall morphology were used to produce a 
sex-discriminatory formula. The formula, however, increased the percentage of individuals 
with correctly assigned sex only by 1.33%. While, it could be an accessible tool for 
archaeological studies in cases when the anterior pelvis and skull are not available, the 
regression formula is not reliable enough for forensic cases. 
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Fig. 1. A – V-shaped auricular surface with an angular apex and straight inferior portion; B – 
L-shaped auricular surface with a rounded apex, curved inferior portion, and a clear 
inflection. (AM – apex morphology; In – inflection) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 2. Shape of the greater sciatic notch. Left – narrow (male trait); Right – wide (female 
trait). 
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Table 1. Inter-observer error. 
Traits Kappa coefficient SD Sig. 
Overall morphology 0.783 0.142 p = 0.000 
Apex morphology 0.900 0.097 p = 0.000 
Inflection 0.571 0.219 p = 0.010 
Greater Sciatic Notch 0.894 0.103 p = 0.000 
Inferior shape 0.794 0.135 p = 0.000 
 
 
 
Table 2. Intra-observer error. 
Traits Kappa coefficient SD Sig. 
Overall morphology 0.875 0.121 p = 0.000 
Apex morphology 1.000 - p < 0.000 
Inflection 0.634 0.181 p = 0.002 
Greater Sciatic Notch 1 - p < 0.000 
Inferior shape 0.894 0.103 p = 0.000 
 
 
 
Table 3. Accuracy rates in % for overall morphology, apex morphology and inflection. 
Sample  Overall Morphology Apex Morphology Inflection 
Luna et al. (2017) [55] Male 77% 72% 50% 
 Female 81% 78% 66% 
 Overall 79% 76% 59% 
 Bias 4% 6% 16% 
Present Study Male 44% 48% 71% 
 Female 22% 51% 31% 
 Overall 36% 50% 53% 
 Bias 22% 3% 40% 
 
Table
Table 4. Accuracy rates in % for inferior shape and shape of the greater sciatic notch. 
Trait  Accuracy rate [%] 
Inferior shape Male 80.2 
 Female 44.9 
 Overall 64.7 
 Bias 35.3 
Greater sciatic notch  Male 88.24 
 Female 74.73 
 Overall 81.87 
 Bias 13.51 
 
 
 
Table 5. Logistic regression model for all variables. 
 
 
 
 
 
 
 
 
 
Table 6. Logistic regression parameters for the selected variables. 
 
 
 
Variables ß S.E. Wald Sig. Exp( ß) 
Overall Morphology 2.02 0.494 16.734 0.000 7.539 
Greater Sciatic Notch -3.533 0.487 52.704 0.029 0.027 
Inferior Shape -0.765 0.435 3.099 0.078 0.465 
Constant 1.183 0.484 5.973 0.015 3.265 
Variables ß S.E. Wald Sig. Exp( ß) 
Overall Morphology 2.08 0.491 17.981 0.000 8.007 
Greater Sciatic Notch -3.616 0.484 55.904 0.000 0.027 
Constant 0.688 0.377 3.342 0.068 1.991 
Reviewer’s comment: 
 
"Walker's method [26] was, however, revised in the present study (see: material & methods), 
and validation of the revised method was performed." 
 
You cannot state that the revised method is being validated. You revised it and tested it, you 
did not validate it. In order to validate a method you have to take the exact method and apply 
it to another sample to determine if you are still getting the same results and accuracies. If you 
used the original scoring of Walker then you would be validating the method, otherwise you 
are just creating a new method based on the original Walker method. If someone else uses 
your revised to test a different sample (it can still be Greek but it has to consist of specimens 
not included in the original sample used to create the revised method) then THAT would be a 
validation study. 
 
If you are going to include the revised Walker method then you are going to have to state that 
you created and tested a revised scoring method and you have to remove all "validation" 
references. You creased new formulae to estimate sex and didn't refer to this as a validation of 
the formulae.  
 
Author’s response: 
It is now clear that the revised Walker’s method is tested in the present study rather than 
validated: 
Abstract: 
“The aim of the present study was to test three previously published methods of sex 
assessment based on the analysis of the inferior shape of the auricular surface [Novotnỳ, 
1975], the greater sciatic notch shape  [Walker, 2005 (revised)] and overall morphology, apex 
morphology and inflection of the auricular surface [Luna et al., 2017].” 
 
Introduction: 
 
“Walker’s method [26] was, however, revised in the present study (see: material & 
methods), and testing of the revised method was performed.” 
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